Alteration of the glucocorticoid receptor subcellular localization by non steroidal compounds.
The glucocorticoid receptor (GR) engages transient or stable interactions with chaperones (hsp90, hsp70), co-chaperones (p60/hop, hsp40) and several other polypeptides such as immunophilins (Cyp40, FKBP59) and p23 to achieve a high affinity ligand binding state. This complex dissociates in response to hormonal stimuli and holo-GR translocates into the nucleus, where it regulates the activity of glucocorticoid-sensitive genes. GR activity is controlled through its ligand binding domain by steroids displaying either agonistic or antagonistic activity. An alternative approach to modulate GR activity is to target receptor-associated proteins (RAPs), and several non steroidal compounds binding to RAPs affect GR transcriptional activity. We have studied the effect of such drugs on the intracellular localization of a EGFP-GR fusion protein, which has wild type GR pharmacological properties. Agonist and antagonist binding induced nuclear translocation of GR, whereas rifampicin was found to be inactive in our system. Immunosuppressants FK506 and cyclosporin A were able to induce partial nuclear translocation of GR, suggesting that potentiation of glucocorticoid action by these compounds may also proceed through enhanced GR nuclear transfer. Short treatment of cells with the hsp90 inhibitor geldanamycin (GA) did not prevent nuclear translocation of GR. However, longer treatments, in parrallel to the inhibition of GR transcriptional activity, strongly perturbed GR subcellular localization concomitantly to the disruption of the actin network, and caused GR aggregation and down-regulation. The GA-induced transcriptional shutdown was also observed for other nuclear receptors which do not interact stably with hsp90. Thus RAP-binding compounds may exert their effects at least in part through perturbation of the GR cytosol to nucleus partitioning, and identify these proteins as valuable therapeutic targets to control nuclear receptor activity.